Abstract: Urban water pricing is becoming increasingly important due to the rapid rate of urbanization and the expansion of water reclamation and reuse. The mounting evidence of failures of current pricing schemes makes analyzing their performance essential for understanding the adequacy of economic and sustainability policies in water management. However, urban water pricing policies are complex, serve multiple objectives, and vary widely across regions and countries. This paper presents an assessment framework for urban water pricing policies based on common conditions advocated for well-functioning pricing policies. Using a simplified scorecard, it compares the performance of urban water pricing policies in Jordan and Iran, two countries under growing scarcity pressure. Both countries show serious deficiencies with regard to the economic valuation of water services and the cost recovery of utilities. Public policies are rather oriented towards access and affordability, with Jordan showing a higher level of transparency and competition in tariff-setting. The assessment tool indicates a high potential for experience-sharing in future reforms, which should promote water as a scarce good. Such reforms need to prioritize full cost valuation, participation, and scientifically based designs of local and regional water tariffs.
Introduction
The demands on water pricing policies to achieve a multitude of often-conflicting goals of policymakers, utility managers, environmentalists and civil society seem impossible to satisfy. Water pricing is supposed to promote water as an economic good in line with the Dublin Principles for Water Management of 1992. Water pricing goals go beyond economic efficiency and include sustainability and equity, among many other objectives [1] . Water prices should also be transparent, legitimate, easy to administer, fair, etc. Some studies have stressed the prominence of the three objectives of economic efficiency, cost recovery, and social equity as a sort of umbrella of objectives [2] [3] [4] [5] . For example, water scarcity can be addressed through economic full pricing, while the objectives of affordability and transparency can be understood as contributing factors to equity. However, on a local level, policymakers might pursue other objectives not related to scientific debates on pricing. Such a notion of the ambiguity and the controversial nature of water pricing objectives has often hindered the comparability of water pricing policies.
Furthermore, the academic literature includes a number of case studies on water pricing practices in different parts of the world, indicating a great variety of tariff structures and context-specificity of the performance of pricing policies. Many studies have examined the general objectives, experiences, and innovations in water pricing policies across countries [6] [7] [8] , or focused on water Amman in Jordan, pricing policies can lead to a high burden on special population groups such as the poor [24, 25] . However, we could not find a national-level study that assesses the different objectives of urban pricing policies in Jordan or Iran, or uses a comparison of the two countries. With regard to Iran, some literature has emerged on recent reforms of water subsidies [26] , but the country remains a largely neglected case in urban water studies. At the same time, Iran is an important case due to the nowadays notable water stress in cities such as the capital city of Tehran [27] , or the increased incidents of drought and water shortages across the country [28, 29] .
Demands on Urban Water Pricing Policies
A comprehensive water pricing assessment at country level needs to fulfill a wide range of economic and social demands from policymakers. Here, we refer not to the choices of politicians for the price level but to the quality criteria used by well-intentioned policymakers to determine the price level. A water price also has to integrate the whole water value chain from abstraction, delivery, and consumption to caused externalities. Despite the differences in induced costs related to various use patterns, the best water pricing policy has to meet some basic policy requirements. In a large list of water pricing objectives, three are arguably the most important for policymakers: efficiency, cost recovery, and equity. They represent the three dominant perspectives on the merits of water prices, namely the economic view of maximizing society's welfare, the utilities' perspective of covering their costs, and the social perspective of making water affordable for the poor. These objectives have been widely used in the literature as the primary objectives to assess urban water pricing and often trade-offs in the policymaking of urban water pricing policies [1] [2] [3] [4] [5] 30] . These trade-offs might not arise in practice, though. For example, in a hypothetical case of a water-scarce and economically well-off region, an efficient volumetric price according to full economic pricing would be high enough to cover the cost of utilities and be affordable, transparent, and equal for all, thus satisfying major equity concerns. However, policymakers might face trade-offs due to various reasons such as natural monopoly conditions or the prevalence of poverty. In such cases, the three objectives need to be understood and assessed on a case-by-case basis.
Economists argue that marginal cost pricing is the only pricing system that can achieve allocative efficiency: i.e., maximize the society's net benefits. In such a case, the water prices reflect the incremental costs caused by incremental demands by the people, since this constitutes the principle of marginality in modern economics. Any urban pricing policy therefore has to calculate marginal costs, which can include a variety of opportunity costs such as the marginal production cost, marginal user costs, and marginal environmental or external costs [31] . Economic efficiency does not necessarily contradict the second important goal of cost recovery of the utilities. Utility cost recovery has been the main practical concern of utilities in both developed and developing countries [5, 30, 32] . Water suppliers are commonly concerned about whether the water price can cover the average supply cost. For example, in the case of increasing water scarcity, the marginal costs are expected to be above the average cost, and there is thus no conflict between economic efficiency and cost recovery. However, if the supply cost is higher than marginal cost pricing, utilities make losses if they sell at marginal cost. This is the case with substantial fixed costs and economies of scale in water-abundant countries with little variable cost for water abstraction and delivery. Under these circumstances, two-part tariffs or decreasing block tariffs try to reconcile both goals of cost recovery and economic efficiency.
Affordability or equity represents another objective of water pricing that was addressed in few publications, confirming the conflictive nature of this objective to cost-recovery efforts of utilities or to neoliberal efficiency reforms [33] [34] [35] [36] . Essentially, equity demands are inherently political and open to varying interpretations [37] . They can be achieved by many pricing designs such as increasing block tariffs (IBTs) or price discounts for the poor, which, however, require careful design in order not to have adverse effects such as subsidizing the non-poor [5, 35] . Economists try to achieve the equity objective by modifying the welfare function of society to accommodate the concerns of certain groups or weak members [38] . However, proponents of equity advocate for water pricing to be used for the cross-subsidization of poor households by rich ones or state subsidies. This also corresponds to the notion of social equity, which sees water as a social good that needs to be guaranteed to everyone in a certain amount regardless of affordability [39] . However, some scholars point out to the welfare distortions of cross-subsidization through water prices and propose better alternatives for targeting the poor, namely through direct transfer and the social security system [40, 41] .
Urban Water Pricing Scorecard Method

Scorecard Design and Indicators
The pricing assessment proposed by this study uses a simple indicator-based scorecard that reflects the three above-mentioned pricing goals and the key conditions required to meet them. These conditions go beyond the exact structure of the water tariffs, although they do require basic design conditions of tariffs; e.g., metering, a certain price level, and simplicity. In developing the conceptual idea behind the assessment, the focus was on identifying the key factors or principles that can strengthen the performance of water pricing in a specific case study. Such key factors are sometimes not directly or exclusively related to the water pricing practice, but have a significant influence on its success. Table 1 provides an overview of the objectives and indicators identified in the water pricing assessment, while Table 2 gives the scoring criteria. The first broad objective of economic efficiency is divided into the principles of marginal cost pricing, availability of economic regulation, and the use of instruments to promote competition. As explained earlier, economic efficiency implies marginal cost pricing. To achieve any volumetric price such as marginal cost pricing, meters are necessary. There have been a number of studies on the subject of metering. Results on the cost-benefit relationship of metering were inconclusive, but the marginal cost is identified as the key determinant of making metering worthwhile [42, 43] . We assume, however, that universal metering is the correct means of pricing-in comparison to flat-rate systems-for a number of reasons. Firstly, metering is a prerequisite for economic efficiency in the case of increasing marginal cost. This is the case under water-scarcity conditions, but also in other cases as well. Freebairn [44] argues that this will increasingly be the case in many countries because of emerging 'expensive' water sources such as desalination, wastewater reuse, and water recycling. Besides, even with water abundance, marginal cost pricing calculations often ignore other opportunity costs related to environmental costs and externalities. If such costs are included in the cost-benefit analyses of metering, it can make metering worthwhile even in situations with high water abundancy. Furthermore, one can argue that climate change, or increasing water pollution, is going to make marginal costs higher than zero with increases in the future, making metering advisable for the majority of utilities across countries. In view of this, regardless of the specific decision of certain utilities on metering, metering as a wide pricing practice on a country level is scored positively. Another element of marginal cost pricing is the relationship between average and marginal cost. For this indicator, the overall price level in a country is compared to water scarcity conditions. In this sense, countries with a high water scarcity level can justify high water prices in a global comparative perspective. A country with a decreasing marginal cost (e.g., high water abundance) should theoretically have lower prices than other countries. It is worth mentioning that marginal cost pricing is rarely used by water utilities due to natural monopoly conditions and the preference of utilities to use average cost pricing. Average cost pricing is easier to calculate using historical data, while marginal cost pricing is more difficult to determine since it should reflect full economic cost including (environmental) externalities and scarcity rents [5, 30] . However, for our purpose of assessing the objective of economic efficiency, marginal cost pricing is essential. Furthermore, in the absence of a method to calculate marginal cost of all cities, the two indicators used-of metering and a reasonable relationship between price level and scarcity-are arguably the two important prerequisites for marginal cost pricing.
In addition to the aforementioned issues, the other two principles of economic regulation and competition investigate the existence of economic instruments to promote markets as the key to achieving economic efficiency. Instruments of economic regulation such as benchmarking and yardstick competition promote efficiency through incentives for the utilities to perform better. Benchmarking merely 'names and shames' utilities by forcing them to publish performance data. Yardstick competition sets clear incentives for utilities through regulating the price they can set, their budgets, or the awards allocated to them by the state. Such instruments are used by regulators across many countries and are particularly important for enforcing marginal cost pricing in the case of natural monopolies who tend to prefer average cost pricing. Benchmarking and yardstick regulation can help utilities learn from best practices, and adopt efficiency measures such as designing adequate tariffs of provided services that reflect long-term marginal cost [45, 46] . Furthermore, with regard to competition, the indicator used is the availability of water bulk markets and water trading.
There are several arguments that trading in the wholesale markets can improve price signals and thus improve efficiency in urban water pricing. According to Chong and Sunding [47] , trading water helps to equalize marginal prices faced by water users and to provide information about alternative uses. Similarly, Sibly and Tooth [48] argue that water markets improve competition in the urban sector, increase flexibility in the face of fluctuating demands, and ensure that price and capacity reflect (long-term) economic efficiency. Thus, although water markets can face many institutional challenges [49] , their mere existence can be expected to reflect positively on the issue of efficient prices, particularly in the urban sector where competition for bulk supply is easier to bring about.
With regard to the second broad objective, that of cost recovery, the financial viability of the water providers is addressed by two indicators. Firstly, we look at the national water price and national cost recovery data. By considering the two, one can get an impression about cost recovery performance on utilities on an annual basis. For the price level, we use widely adopted thresholds in international comparisons. The benchmarks used of 0.4 USD (coverage of operation and maintenance (O&M) costs), or 0.4-1.00 USD (O&M plus most investment costs), and above 1 USD (O&M plus investment costs in cases of extreme supply shortage), are based on the cross-city surveys of Global Water Intelligence (GWI) [50] . Optimally, the average national price to be investigated is based on data of billed price averages across utilities in order to encompass the actual consumption by different groups in the client base of the utilities. However, the thresholds used are usually conservative and might not reflect the current scarcity situation in some developing countries [2, 51] . For example, some more recent surveys put the average unit price of water in Asia and Africa at less than 1 USD per cubic meter, while the average for all cities is double this threshold, and three times more for Europe [52] . In Europe, Article 9 of the Water European Framework Directive (WFD) foresees that all member states should allow for the adequate cost recovery water services, including environmental and resource costs. However, these demands remained controversial regarding the definition of water services and the adequacy of local cost recovery contributions [53] , as well as the way to compare such full cost recovery across localities [54] . To address this, we also look into national cost recovery data, which indicates which costs are covered by most utilities. As an example of such an approach, on a national level, cost-recovery of water services by households is still not achieved in some European countries [53] .
Another indicator used is the collection rate, which reflects how much of the utilities' revenues are collected, since this can negatively affect the overall cost recovery performance of utilities. For example, utilities might face huge financial problems in fragile states if consumers stop paying the bills (see [5] ). Finally, the commercialization of utilities is considered as positive for cost recovery and is represented by an indicator of private sector participation. Here, private sector participation is defined using a scale from no participation in service provision, through partial participation via public-private partnerships (PPPs), to formal privatization of urban supply. PPPs need to cover the actual supply, whereby private companies take commercial risks, e.g., a lease of certain operations. The assumption is that private companies will only participate if they cover their costs, and thus positively contribute to the larger sectoral objective of cost recovery. In an extreme but unlikely case, most water utilities are privatized through long-term concessions and ownership transfer of hard assets, thus delegating commercial risk and financial independence in tariff-setting to the private sector. Evidence shows that private companies, despite being in some cases as good as or worse than public companies in regard to equity and efficiency, place a stronger emphasis on cost recovery (e.g. [55, 56] ).
The objective of equity can be achieved through the principles of affordability, service coverage, transparency, and participation. Firstly, affordability is a key element of any equitable pricing policy and relates to water expenditure and household income. Internationally, the benchmark of 3-5% of monthly income for water-related expenses has been widely used (see [57] ). Secondly, service coverage can lead to a negative impact on equity since unconnected, mostly poor, households usually pay a higher price by resorting to private vendors (see [58, 59] ). We assume here that there will always be some households left out of the network and service coverage, and so a 90% coverage rate can still be good. Whittington et al. [60] argue that poor households in developing countries might be better served through non-network technologies and still be covered by improved water and sanitation services. Thirdly, transparency is important for equity perception and acceptance of the tariff pricing.
A country with a relatively high number of tariffs and big differences in price levels across cities and within tariff blocks can be perceived by consumers as having unjust or non-transparent water prices.
It is important to note that, in theory, such variations in prices can be justified by differences in marginal costs, and thus might not be negative per se. However, under the equity objective, such large variations need to be considered negatively on the basis of transparency and equality. Furthermore, some evidence shows that poor populations suffer from large inequalities in water prices that can arise from price differences related to ownership differences (private vs. public) of urban water utilities [61] , or from the uneven application of free-market reforms in developing countries [62] . Finally, decentralization is seen as a way to increase participation in the water sector and deepen democracy and equity [49, 63] . Besides, it helps achieve efficiency and performance, since utilities' decisions, like the right pricing policies, will be aligned to local conditions and customers' characteristics such as demand level or elasticity (e.g., [64, 65] ). Table 2 summarizes the indicators and scoring categories.
Method Development and Data
The theoretical and conceptual development of the scorecard with the above-explained indicators was carried out in 2016 as a semester-long, group exercise for a graduate class on water economics at TH-Köln, University of Applied Sciences, in Cologne, Germany. The initial round of scoring was carried out by two groups of students, who relied on diverse data sources (partially indicated in Table 3 ), but also on input from experts on water issues in the two countries from the Institute for Technology in the Tropics and Subtropics (ITT) in the same university. The scoring determinants in Table 3 represent the key investigated data in order to determine the indicator level based on the three performance categories in Table 2 . The scoring of the two countries was presented and discussed at the end of the class till an agreement on scoring was reached. The scoring was later redone using more recent sources in late 2018, using the scoring process described in Table 3 . The scoring process is iterative, i.e., the determinant are investigated in small steps after each other. For documenting evidence supporting the scoring, the primary data sources in Table 3 are used. Different sources were used to support a scoring of single indicators. Some data types (e.g., national water policies or survey of utilities) did not exist for both countries. Furthermore, we also relied on two categories of studies for certain data, namely water pricing studies, and studies on administrative and institutional aspects in the water sectors of both countries. However, such studies with up-to-date data are generally lacking. The Results section of this paper also uses other secondary literature to reference arguments that are used to evaluate a certain scoring determinant. Finally, we used expert input to validate scoring on institutional and policy related evaluations, i.e., determining the level regulation, commercialization, competition and transparency. While the scoring of these indicators was carried out based on literature, the scores converged with the provided experts' advice, who also provided some of the data and literature. Phone interviews were carried out only with two scholars in Iran, while other interviews were carried out at TH-Köln, which has a pool of experts, particularly from within a German-Arab master program on Integrated Water Resources Management with the German-Jordanian University in Amman, Jordan. 
Case Studies
Water pricing policies in Jordan are typical of severely water-scarce countries with increasing marginal cost and pressures to improve, above all, efficiency and cost recovery. The current per capita supply in Jordan of around 145 cubic meters per year is expected to fall to 91 cubic meters per year by 2025, making this small country (around 10 million inhabitants) one of the most water-scarce countries worldwide [41] . Water pricing therefore plays an important role in facilitating future changes towards demand management and sustainable resource use. Its current performance on economic efficiency, cost recovery, and equity is assessed later only briefly.
Iran is now considered a water-scarce country with total renewable water resources per capita of 1732 cubic meters in 2014, declining from 2357 cubic meters in 1992, according to FAO Aquastat [69] . Estimates expect this figure to decrease below 1000 cubic meters in 2030, mainly due to an increase in population of 36% in the same period [72] . Climate change and higher temperatures represent additional factors affecting water availability [73] , but there are other pressures, such as economic sanctions, that have fueled agricultural self-sufficiency policies and caused a de facto water bankruptcy [29] . Most parts of Iran have experienced a general dominant positive temperature trend, with the rate of change varying from 0.09 to 0.38 • C per decade during 1961-2010 [74] . Most of the water withdrawals were used in the agricultural sector (92.18%), with 1.17% in industry and 6.64% for municipal purposes [20] , indicating the high importance of water regulations in the agricultural sector.
For decades now, Iran's water policies have sought to foster the economic growth of industry and agriculture while providing basic water and sanitation services. Pricing policies as a tool to control water demand have been neglected in Iran for decades. Public policies have rather focused on water access using dams, extraction of groundwater, and new desalinization and water treatment plants-the latter representing a minor option due to the low treatment rates and structural difficulties [75] . Table 4 presents the comparison overview (scorecard) and the indicator results. It also includes a summary of the justification for the comparative scoring for each indicator. On economic efficiency, results are mixed in both countries, with good performance only on metering (indicator E1a). In Jordan, universal metering is a state policy in both urban and agricultural sectors since the adoption of the National Water Strategy in 2009. Although the reduction in the very high water losses of around 50% [76] due to unreliable meters and illegal connections is still an issue, Jordan has made significant progress regarding the metering of household consumption, but also the licensing and metering of wells [77] . Jordan relies largely on groundwater resources. According to the National Water Strategy of 2016-2025, desalination and wastewater reuse are set to increase from 12.8% for wastewater reuse-desalination is currently non-existent-to around 34% of the total use by 2025 [68] . The situation is similar in Iran. In light of the severe pressure on water supply, water pricing has recently been given more attention as an economic regulatory and allocative tool, with volumetric pricing as the universal pricing policy in the urban supply sector [67] . Furthermore, the use of alternative water sources such as treated wastewater and desalination is on the rise [75] . In Iran, water prices are highly differentiated with large differences in price levels among tiers and municipalities, while Jordan's tariff structures are more transparent due to recent simplifications, and a smaller number of cities and providers.
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Regarding the relationship between the water price level and water scarcity (indicator E1b), the situation is problematic in Jordan and Iran, although Jordan has a better score due to the relatively higher price level. Jordan has an increasing block tariff with block tariffs ranging from around 0.9 USD to 3 USD per cubic meter (water and wastewater combined), plus a fixed charge ranging from 1 USD to 2.4 USD per month [66] . A national average could not be found. In comparison to global datasets, this water tariff ranges from 1.23 USD and 4.4 USD per cubic meter in OECD countries [13] . In the survey of the Global Water Intelligence (GWI) of more than 300 OECD cities, the average of combined charges was 2.0 USD per cubic meter, though the price could rise to 10 USD per cubic meter in some cities [17] . While water tariffs in Jordan might be higher than the average water tariff in the Middle East and North Africa (MENA) region of around 0.4 USD [78] , the country suffers from severe water scarcity, more severe than the regional average. This severe scarcity coupled with the rapidly increasing marginal costs of water supply might therefore not be reflected in the current prices. In fact, urban water supply shortages are commonplace in major cities in Jordan. This can lead to consumers paying about 4.2 USD (3 Jordanian Dinar (JOD)) per cubic meter to private vendors (water tankers) instead of the much cheaper price to utilities of around 0.56-0.85 USD (0.4-0.6 JOD) [79] . Some studies put the tanker water price at 5.4 USD (3.85 JOD) per cubic meter [24] . At the same time, Gerlach [25] points out that, in the case of Amman, only very few surveyed consumers (3%) pay the low price of the lifeline tariff [25] . The majority (46%) pay a 3 times higher price, while some others (14%) can pay up to 10 times higher prices. Although we cannot make a final determination on the average billed urban water price in Jordan in this paper, the relatively-in international and regional comparisons-high prices in Jordan suggest a moderate score on this indicator.
In Iran, water tariffs follow a fixed but complicated structure. The tariff ranges rather indicate low tariffs in comparison to the increasing scarcity level. As a result, the complicated multi-variable water tariff system, and many different water prices at regional level, do not lead to a significant difference in lowering water demand compared to a national water tariff. Attari and Dijk [26] put the average domestic country-level water price at 0.033 USD per cubic meter (exchange rate of December 2018) before the reform of 2011, and around 0.059 USD after the reforms, which replaced parts of the subsidies for basic services through cash transfers. However, if one uses data on total billed amounts and water volumes, the average municipal price in some provinces is higher (e.g., in Tehran). It is important to note that the water prices for the urban residential units follow the increasing block tariff, with up to 10 block tariffs ranging from around 0.04 USD to over 10 USD per cubic meter for some blocks [67] . Each city is allocated a coefficient to adjust the tariff at regional level. A water tariff for municipal uses in rural areas is 50% of the tariffs for the nearest city, and for non-municipal purposes, 100% of the nearest city. Furthermore, water tariffs in summertime (May, June, July, and August) for municipal and non-municipal uses higher than 25 cubic meters per month usually increase by 20% [80] .
Finally, the remaining indicators of regulation (E2) and competition (E3) were evaluated as 'low' in both countries. Regulation is a highly political topic in water governance in Jordan, especially in light of increasing private-sector participation. Nonetheless, beyond some benchmarking projects and ad hoc standard-setting, no tariffs or incentive-based regulation mechanisms have been adopted [22] . Similarly, water markets for bulk water or agricultural transfers are not implemented despite water trading being on the agenda, particularly for the agricultural sector in regions such as the Jordan Valley [81] . In Iran, regulation of water utilities using incentives and yardsticks is not yet implemented. Finally, the implementation of water markets is seen as a part of a range of future policy solutions to tackle increasing scarcity in Iran, and is still in its planning stages [67] . Such markets are supposed to be applied for bulk water, or expand the small schemes of agricultural water transfer at local level in regions facing low water availability. Competition is thus relatively low in Iran's water sector.
Cost Recovery
In total, Jordan's water tariffs perform better on cost recovery than on efficiency, while Iran's performance is quite low on this category as well. First, let us examine price level and the cost recovery of O&M costs (indicator C1a). In Jordan, considering the above-mentioned data on block tariff range and supply per capita, one can argue that most consumption would end up within the first two blocks: i.e., below 40 cubic meters. In fact, average daily water consumption is indicated at around 50-80 liters per person per day, according to key performance indicators for the urban water supply (see also [22] ). Households consuming under 40 cubic meters per month are going to pay little more than 1 USD per cubic meter using the current block tariff formula. According to our scoring, such a price would be enough to cover O&M costs of utilities. In fact, data from 2003-2004 and 2008 show that tariffs were enough to recover most of O&M costs, but little of the capital costs [70, 82] . However, capital costs have been rapidly increasing due to scarcity and the need for costly investments in alternatives. Furthermore, the Syrian refugee crisis has increased the cost of the utilities, which were required to make new investments in water supply and wastewater treatment, and therefore, according to the government, the O&M cost recovery might be achievable by 2020 [66] . Full cost recovery is a major concern for policymakers in Jordan, with water-related subsidies making up 20% of the government deficit in 2010 [22] . According to the National Water Strategy, 2016-2025, cost recovery of O&M reached 100% in the past, but was 60-70% if capital costs (depreciation and recovery) are included in the calculation [68] . Moreover, the cost recovery deteriorated since 2005, mainly due to capital investments and the high non-revenue water levels, and hence cost-savings measures and increases in revenues, including tariffs, are under consideration [68] . Furthermore, cost recovery has been more achieved in some utilities, e.g., the Aqaba Water Company, while in other utilities, e.g., Miyahuna Water Company, revenues from water services have been unable to cover O&M costs [22] .
In Iran, cost recovery of water supply in Iran is often not feasible at the current price levels, with the average cost recovery rate through water charges being around 20% of operational cost, with better performance in larger cities such as Tehran and Isfahan [67] . Many utilities are subsidized by the government in order to cover basic operation and maintenance costs. However, city councils can ask the ministry of energy to adjust the water and sanitation service tariffs at the local level according to the water cost. In recent years, water tariffs have increased considerably, mainly due to higher water supply costs, and also to create an incentive to reduce water use in urban regions. In 2014, prices increased by around 20% [83] , while in 2015, they increased by at least 10% compared to the previous year depending on the block tariff [84] . In fact, this trend of increased prices continued, with e.g., in 2018, an estimated increase in electricity and water prices of 7% [85] . However, the average water cost per cubic meter was about 0.4 USD, which was 3.4 times higher than the average water price of 0.11 USD per cubic meter in 2015, while the water cost continued to increase at higher percentage rates than the increases in the water prices in 2016 [86] . Urban water cost is thus undermining the pricing reforms, while the cost of water extraction for agricultural purposes is also increasing in many regions due to a reduction in the water table and the need for well deepening or reallocation [29, 87] .
With regard to bill collection (C1b), in Jordan, the collection rate of billed water is high in Jordan but still faces problems in some areas. This is due to political problems and the failure of utilities to follow up on customers' debts [22, 68] . In fact, water utilities in Jordan are already under a high financial burden due to increased abstraction costs, and they are thus highly subsidized through energy prices. In Iran, an official national average could not be found. Records exist about difficulties in some utilities with collecting bills. We thus assume a moderate indicator value, considering the strong state enforcement capabilities. Finally, with regard to commercialization (C2), Jordan has a better, but still moderate, score compared with Iran. In recent years, Jordan has embarked on reforms to promote commercialization through the 'corporatization' of public utilities and the promotion of private-sector participation (PSP). PSP is still limited to selected small-to-large-scale projects ranging from service contracts and management contracts to build-operate-transfer (BOT) projects. Such commercialization has resulted in tangible improvements in cost recovery and efficiency in both the water and wastewater sectors [22, 71] . In Iran, private sector participation is generally very low, although there are scattered efforts to encourage it beyond the current private activities in the desalination and water transport sector [67] .
Equity
On equity, Jordan scores rather high while Iran scores best in this category. Regarding the indicator of affordability (Q1), in Jordan, water expenditure has accounted for only around 1% of monthly household expenditure, making water services quite affordable [88] . More recent data show affordability for certain urban low-income population raising up to 3%, but not exceeding the 3-5% range recommended by the World Bank [23] . In Iran, considering the average income level of an Iranian household and the average water use per household, water for municipal use can be seen as affordable, and is reported to be around 2 USD for an average four-person family [89] , and based on a general price level is still among the lowest in the world [87] . For example, in a 2016 survey conducted in Mashhad city, 95% of mostly low-income respondents viewed the price as affordable [26] .
Regarding the accessibility indicator (indicator Q2), service coverage was higher than 90% in 2015 in Jordan, according to data from the WHO/UNICEF Joint Monitoring Program for Water Supply and Sanitation [90] . In Iran, in 2015, 96.2% of the population had access to safe drinking water: 97.7% in urban and 92.1% in rural areas [69] . However, water rationing is imposed in Tehran and other big cities, especially in summertime. On transparency (indicator Q3), in Jordan, the number of water tariffs is limited to two: one for the Water Authority of Jordan and another for the remaining three utilities of Miyahuna, Aqaba Water Company, and Yarmouk Water Company. This results in a high score in our assessment of this indicator. In contrast, this criterion can be considered to be low in Iran due to the relatively complicated water tariff system. The government pursues a national tariff system, which is then, in theory, adapted locally to the diverse climate zones, water availability levels, and water supply sources. On the participation indicator (Q4), participation through decentralization has improved in Jordan with the establishment of the water companies, which are largely independent with their own governance structures [22] . However, regions under the Water Authority of Jordan are served by a utility that is relatively centralized. Therefore, Jordan has been given a moderate score on this indicator. In Iran, participation is quite low due to the highly centralized supply system, as is also the case in other subsectors such as irrigation and groundwater management [91] . The government is the main water supplier, alongside its task of defining the water price level. In doing so, the government is obliged to consider the regional socio-economic specificity of different regions in tariff design, or to transfer tariff-setting powers to water users in the event of its inability to provide services. Provincial companies are in charge of service provision, but they do not exhibit effective financial independence. These companies, which heavily rely on subsidies, have independent financial and accounting systems but no leverage over tariff systems, while they are demanded to reimburse a percentage of their sales to the national government [67] .
Limitations of the Scorecard
The design of the scorecard is based on a selection of determinants of sound water-pricing policies. Such determinants are derived from theoretical arguments about the objectives of water pricing presented in Chapter 2. In this sense, the scorecard focuses on the core objectives of water pricing as debated in the related literature. These objectives incorporate three perspectives: the economic (efficiency), the financial (cost-recovery), and the social (equity) perspectives, but all translated through the lens of price. For example, we discuss transparency because complicated tariff structures can be perceived by consumers as unjust, leading to multiple problems such as administration difficulty, consumers not adjusting the demand according to prices, or households refusing to pay their bills [6, 7] . Of course, some of these problems-such as the low collection rate-can occur due to different reasons such as the state fragility or capture of water resources by elites. Since we included only the core causal relations that can be attributed to different tariff structures, we did not consider broad contextual categories such as the shape of water governance systems or performance aspects not related to the water sector. This is true for quality aspects of water services, which represent a common category in benchmarking the performance of water utilities or the water sector altogether [92] , but not in our scorecard. For example, the indicator of constancy or continuity of water supply determines whether there are interruptions in the water supply. In the Global Competitiveness Report, 2018, of the World Economic Forum, Jordan and Iran achieved scores of 66% (66th global rank) and 57% (85th global rank) respectively on the "reliability of water supply" indicator measuring flow fluctuations and the lack of interruptions [93] . In fact, both counties suffer from this issue with Jordan's capital, in periods of scarcity, receiving water only once a week [94] , while water rationing and disruption have become a serious problem in Iran [95] . Although these problems of service quality are of major concern for the overall water sector performance, we do not recognize them as core categories of pricing performance. In fact, quality issues are related to pricing discussions embedded within broader frameworks of water security and sector performance [96] .
Another limitation of the scorecard is the absence of site-specific indicators that incorporate local differences. For example, the issue of the ability of prices to incorporate full economic cost, including scarcity conditions and (environmental) externalities could not be reflected on in detail in this paper. In fact, we included some approximations for this objective through the indicators on metering and price level in comparison to scarcity. These are necessary conditions for full economic cost, but other calculations on negative (environmental) externalities (e.g., loss of ecosystems due to water supply), or even positive ones (e.g., health-related benefits of water supply) are necessary to determine the full economic cost. In fact, as mentioned in Chapter 2, for incorporating externalities one would need to estimate the marginal cost of water supply as a full opportunity cost, which would vary greatly from one locality to another. This paper has not done that, while it still argues-on the basis of the price level, scarcity conditions, and the incidents of water-related ecological problems-that the current prices are unlikely to cover environmental externalities in both countries.
A related issue is with regard the limited ability to generalize findings for all urban areas. In fact, the indicators of universal metering, regulation, competition, transparency, and participation relate to factors that often applies across utilities and geography, e.g., existence institutional frameworks and policies determining regulatory bodies, level of service delivery, ownership of assets, etc. However, other indicators such as cost recovery, affordability and coverage are naturally different from an area to another. While we did not analyze these urban differences, they can be significant but expectedly less severe than urban-rural differences. Concealing inequalities and geographic differences is a common limitation of any aggregated index or assessment, although, in theory, our assessment can be applied to any locality in detail in future research endeavors.
In fact, the lack of local data can be justified by the nature of the scorecard design as a national comparison to encourage structured discussions on tendencies and performances of water pricing policies. As such, it differs from benchmarking approaches that usually compare a large number of utilities using a bigger set of indicators. While our aggregated indicators included operationalization guidelines and retraceable steps, some relied on argumentative and theoretically informed reconstruction of evidence from literature and individual data points. In this sense, the scorecard provides categories of criteria or principles as entry points for sound water pricing and investigates these categories in the cases of Iran and Jordan. In fact, such an approach is advocated by some scholars as an alternative that can alleviate problems of quantitative benchmarking assessments which mainstream insights and impose universality [97] .
Comparison and Discussion
Many developing nations share a common narrative with regard to the evolution of water management as an economic and environmental concern. Rising water scarcities, expanding populations and economies, high urbanization rates, and increasing external threats to water availability all increase the burden on water utilities. Both Jordan and Iran face these challenges, which make rethinking current pricing schemes an urgent matter. We have outlined the multifaceted-and often conflicting-demands on urban water pricing and identified simple indicators to make the comparative assessments of water pricing policies more accessible and better structured. The objectives and indicators presented do not provide an exhaustive list or absolute ranks, although they arguably represent major critical influence factors on urban water pricing performance based on debates among scholars and well-intentioned policymakers.
The comparison suggests that the current pricing schemes and tariff levels might be economically inefficient and financially unsustainable (i.e., for cost recovery of utilities) in light of increasing scarcity conditions, production costs, and environmental externalities. However, this conclusion is premature given the lack of detailed data and the complexity of water pricing systems. Although the national-level and comparative perspective of this paper has provided a valuable sense of the directions and challenges of urban water pricing in Jordan and Iran, the insights are difficult to generalize for all localities and utilities. Inter-country pricing analyses reveal performance tendencies such as low price and coverage levels or the primacy of the equity objective in the pricing practice of developing countries. However, pricing policies vary greatly with socio-economic and hydrological conditions, leading to the inability to rate policies in studies with a large number of cases. At the same time, it has become evident that socio-economic considerations such as affordability, welfare redistribution, or subsidizing consumers are strongly reflected in the current pricing policies.
While policymakers in developing countries tend to emphasize affordability over other objectives of urban water pricing [4, 5, 36, 60] , it is not possible to show with certainty whether subsidies of water services still correspond to today's poverty patterns, or if they are able to specifically target poor areas. Often, pricing policies to promote water use date back to post-World War II and post-independence developmental strategies, when neither the concept of integrated and sustainable water management nor that of demand management were developed. Worldwide, full-cost pricing, or even simple financial self-sufficiency, is rarely met in the majority of utilities in developing countries, as the GWI's water pricing survey indicates [15, 17] . This survey also shows that water prices are rising globally and that higher prices often correspond to better governance and decreased risk of water shortages (i.e., lower consumption and higher investments in reliability of services). The World Bank [98] shows the same shortcomings of water pricing in the MENA region, emphasizing the political difficulty of reforming such prices, which largely positively correlate with the energy production level of a country. In our cases, recent pricing reforms in the two countries show the intention to make water prices more effective. In total, Iran performed worse than Jordan on efficiency and cost recovery.
Comparative, in-depth assessments such as the one proposed in this paper provide insights about best practices while still being able to appraise the overall pricing performance. In our analysis, Jordan's water tariffs seem to perform better than Iran's due mainly to two factors. Firstly, Jordan has introduced reforms that aim at improving cost recovery through higher prices and increased participation. Evidence presented earlier indicates that commercialization of water utilities and a range of instruments for private-sector participation have recently resulted in better financial and economic performance. Still, in the light of rapidly increasing abstraction costs and the need to expand services, pricing performance in Jordan is not high with regard to efficiency and full cost recovery. Iran, in contrast, has only recently discovered the leverage provided by adjusting water prices.
Secondly, Iran has very complicated tariff systems, evident in the earlier-mentioned large number of providers and tariffs. This can impede transparency, while the effective independence of regional and local providers is hindered by the reliance on the government's subsidies and guidance with regard to tariff setting [67] . It is important to keep in mind that Iran is 10 times bigger than Jordan in terms of population and has a much more complicated surface and groundwater systems. In this sense, it seems easier for Jordan to introduce simple tariffs, decentralize, and maintain oversight. It is therefore legitimate to ask whether it would have been better to compare urban settings only; e.g., comparing Jordan's capital Amman to Tehran, the capital of Iran. However, Tehran is still almost three times larger in population. Furthermore, such a comparison of water pricing in cities using our assessment be carried out in future research although it will still remain difficult, if not impossible, to find objectively perfect matches across countries. Considering the aim of this research to provide a macro-level view, such a view is justified as it is imperative for policymakers to be able to gain a perspective on the performance of water pricing on a national level and identify reform areas. While reform actions can take place locally, water resources still need be assessed on a macro level in terms of similarities and discrepancies between scarcity levels and thresholds, environmental pressures, security, or economic and sustainable utilization.
Conclusions
Urban water pricing as an instrument to encourage overall sustainable resource utilization is most often a topic of academic scholarship. Politicians and decision-makers might choose to avoid the complex and controversial issue of pricing public services such as water. At the same time, better prices can accommodate for the investments needed to cover rising production costs and the required fixed costs of expanding the services to cover growing populations and industries. Rising physical scarcity in the MENA region represents a strong impetus for reforming subsidized and inefficient pricing structures. Much can be gained by exchanging regional practices and benchmarking pricing performance across different cases. While there is much evidence of the underperformance of water prices in many developing regions, and the required tariff adjustments, there is a lack of comparative tools to help with prioritizing policy and providing signals for decision-makers.
The scorecard proposed by this paper can be applied at different scales from local to national. It captures the various pricing principals and demands on good tariffs while offering a method of assessing them through the comparison of scarcity, cost conditions, and international practices. By comparing Jordan and Iran, we have shown that water pricing is a cross-sectoral and multi-dimensional policy issue. Facing pressures from donors and increasing shortages, Jordan was able to initiate reforms to increase participation and financial viability of utilities. In comparison, Iran is starting to reform its pricing practice. While the current tariff structure is complex and focused on accommodating local conditions through coefficients and use proxies, it is still not effective at curbing demand and recovering basic costs.
The pricing policies in both Iran and Jordan did not achieve a high overall score due to their shortcomings on economic efficiency and cost recovery. The national policies of both countries remain oriented towards affordability of services, agricultural subsidies, and maintaining a strong public role in supply and control of water services. Jordan's experience of corporatization and regionalization of supply services could be interesting for Iran to study. Iran's centralized planning approach to water services is not well-ranked with regard to efficient and cost-adequate prices. A regional, decentralized approach such as that of Jordan might be more transparent and capable of incorporating changes in climate conditions and costs structures into water tariffs. This, however, requires detailed consideration and further research.
There are some important opportunities for mutual learning provided by the comparative pricing assessment. The proposed tool can encourage more case studies from the region, or beyond, in order to advance the highly neglected topic of water prices. Similar to assessing overarching public or developmental policies across countries, there is a need to monitor and assess a country's ability to encourage the use of water as an economic and a scarce good. It is a responsibility of national policies to set standards and mechanisms for efficient and sustainable water use and to protect the highly vulnerable water resources. Water pricing is a part of this, and the current policies in the urban sector exhibit some shortcomings. For example, as in many other developing countries, Iran and Jordan are yet to introduce effective and independent sector regulation that can utilize price assessments. Besides this, data availability is a still a major problem hindering detailed analyses. Furthermore, future reforms can enable utilities to set the correct local tariff design that accommodates the multiple technical and socio-economic objectives of water pricing policies. For this, institutional capacity and a level of independence might be required, but also incentives for good performance of utilities regarding their pricing and cost-recovery policies. 
